Attenuation of ultrasound in suspensions of bovine muscle myofibrils and myosin.
The attenuation of 1.5-7 MHz ultrasound was measured over the pH range 3-7 in 100 mM KCl suspensions of bovine M. semitendinosus myofibrils, precipitated myosin and the residue of myofibrils after partial extraction of myosin. In all fractions attenuation showed a similar dependence on pH over the range 3-7, with a broad, substantial maximum in the region of pH 4.5-pH 5.5 and similar mass attenuation coefficients (per g protein). At pH 7 and 7 MHz these were 3.49 +/- 0.20 cm2 g-1 in the myofibrils, 3.26 +/- 0.31 cm2 g-1 in the myofibrilar residue and 2.83 +/- 0.68 cm2 g-1 in the precipitated myosin. Measurements at 5.3 MHz of precipitated myosin over a wider pH range revealed an attenuation titration curve similar to that previously observed in homogenates of muscle and muscle myofibrils, with substantial peaks at about pH 5 and 11.5, and a shoulder perhaps indicating a small underlying peak at about pH 8-9. Myosin dissolved in 800 mM KCl gave attenuation levels that were typically 50% lower than precipitated myosin e.g. at pH 7 and 7 MHz: 2.83 +/- 0.68 cm2 g-1 in the precipitated form, 1.29 +/- 0.10 cm2 g-1 in solution. These results indicated that: (a) attenuation by myosin filaments contributed substantially to the total attenuation in suspensions of myofibrils and (b) the peak in the myofibrilar attenuation is caused, or substantially contributed to, by a process taking place in the myosin component.